The ␣-synuclein (␣SN) protein is thought to play a central role in the pathogenesis of neurodegenerative diseases where it aggregates to form intracellular inclusions. We have used Western blotting to examine the expression levels and solubility of ␣SN in brain homogenates from dementia with Lewy bodies (DLB), Parkinson's disease (PD), Alzheimer's disease (AD), and normal controls using samples from the parahippocampus/transentorhinal cortex. Compared to controls, DLB brains accumulate significantly greater amounts of sodium dodecyl sulfate (SDS)-soluble and SDS-insoluble ␣SN but levels of TBS-soluble ␣SN did not change. Levels of synaptophysin, a marker of synaptic integrity, were significantly lower in DLB cases than in normal aged controls regardless of whether concurrent changes of AD were present. This limbic synaptic dysfunction may contribute to cognitive impairment in DLB. Whether aggregated ␣SN is a cause or effect of the disease process in DLB and PD remains to be determined, but the presence of aggregated ␣SN is consistent with a pathogenesis similar to that associated with aggregates of A␤ amyloid in AD.
INTRODUCTION
Lewy bodies (LB) and Lewy neurites (LN) are found in the neocortex in cases of dementia with Lewy bodies (DLB) (McKeith et al., 1996) . In Parkinson's disease (PD), they are present in the substantia nigra, other pigmented nuclei, and sometimes also in the neocortex (Lewy 1912) . LB also occur in the myenteric plexus in LB dysphagia and the autonomic ganglia in pure autonomic failure (Wakabayashi et al., 1993) . LB are found within the neuronal cell body and LN in neuritic processes. Most are ubiquitin immunoreactive by light microscopy (Kuzuhara et al., 1988) and consist predominantly of filamentous aggregates of ␣-synuclein (␣SN) (Spillantini et al., 1997) .
␣SN is a 140 amino acid presynaptic protein (Jakes et al., 1994) of unknown function. Its natively unfolded structure (Weinreb et al., 1996) , ability to bind phospholipid vesicles (Davidson et al., 1998) and its specific temporal and localized expression in songbird brain during the song-learning period (George et al., 1995) have suggested a role in protein-protein interactions, synaptic vesicle trafficking, or turn-over and synaptic plasticity, respectively. ␣SN is highly conserved in diverse species and belongs to a family of similar proteins (in particular ␤-and ␥-synuclein), which are not found in LB but have recently been identified in axonal pathology (Galvin et al., 1999) .
The finding of mutations in the ␣SN gene in familial autosomal dominant PD (Polymeropoulos et al., 1997; Krü ger et al., 1998) strongly indicates a pathogenic role for altered ␣SN. However, the exact form of the protein responsible and the pathways leading to neuronal dysfunction and development of disease are unknown. Despite rare reports of familial clustering of DLB (El-Agnaf et al., 1998a; Wakabayashi et al., 1998) ,
